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Background Procedure Results Conclusion
Lower Extremity Injuries in Dance
• Lower extremity injuries are the most common injuries among 
dancers (Steinberg et al., 2013; Fulton et al., 2014)
• Repetitive dancing movements of spinning, sliding, and landing 
lead to high injury rates to the foot, ankle, and knee (Fulton et al., 
2014)
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Rotational Movements
• Rotational loads to the knee can strain 
ligaments (Ahmed, et al., 1987).
• A ballroom dancer who suffered a popliteus
tendon injury of the knee joint when 
performing the syncopated spin (Christine & Elly, 
2001)
• Type of spin in country swing dancing 
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Footwear, biomechanics, and injury risk
• Footwear
– Styles of shoes 
– Midsole thickness 
– Shock absorbance
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Purpose and Hypothesis
• Purpose: to examine the effect of different footwear on the peak 
rotational torque during a rotational movement in country 
swing dance.
• Hypothesis: the leather bottom boots would result in the lowest 
peak rotational torque compared with the rubber bottom boots, 
barefoot, and running shoes.
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Subjects
• Six male and eight female country swing dancers 
– age: 20.6 ± 1.5 yrs
– height: 1.72 ± 0.07 m
– mass: 69.4 ± 8.7 kg
– dance experience: 4.6 ± 4.4 yrs
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Coefficients of Static Friction 
   
   
Figure 1a: Leather bottom 
boots 
Figure 1b: Rubber bottom 
boots 
Figure 1c: Running shoes 
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Coefficients of Static Friction




• Two force plates at 1000 Hz 
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Data Analysis
• Ground reaction forces and moments were filtered at a low-pass cutoff 
frequency of 10 Hz, and then used to calculate the free rotational torque 
(Holden & Cavanagh, 1991).
• The peak rotational torque when the subject was spinning on the right leg 
was calculated.
• Paired t-tests
• Type I error rate at 0.05
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p values < 0.00001, except barefoot vs. rubber
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Discussion
• Support the hypothesis that leather bottom boots would result in 
the lowest peak rotational torque 
• Implications for injury prevention and performance training
• Limitations 
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Conclusion
• Rotational torque in country swing dancing is lowest when 
wearing leather bottom western style boots. Decreased 
rotational torques may be associated with decreased risk of 
injuries and improved performance. 
• In practical application, it is recommended that country swing 
dancers wear leather bottom boots instead of rubber bottom 
boots, running shoes, or being barefoot. 
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